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WEATHERING

Natural weathering includes 2 freezing and thawing of entrained
moisture ; solution action of normal water; action of alkaline or
acid waters or sea water; internal stress due to variations in water
content of various parts of the mass, and resulting volume change;
internal stress due to variations in volume change of component
parts due to temperature change; internal stress due to failure on
the part of the designer to make adequate provision for volume
change in the structure as a whole; and internal stress due to
intercrystalline growth.

One of the most obvious actions is the solution effect of water.
When cement hydrates.,3 lime is liberated and is free to join with
carbon dioxide, forming calcium carbonate. Lime is soluble in
pure water, and calcium carbonate is soluble in water containing
carbon dioxide, so that they are liable to be drawn from the con-
crete if it is porous and exposed to moisture. This weathering
effect should not be regarded too seriously, as it happens with all
building materials, and it would appear that normally well-made
concrete will last at least as long as any competitive building material
exposed to the same conditions.

Frost. In 1932 tests were reported in connection with the
resistance of concrete to frost.4 The most interesting fact to be
noted from a study of the results is that, in spite of the wide varia-
tion in the quality of the coarse aggregate used, failure of the concrete
on freezing and thawing in practically all instances was due to a
weakening and consequent breaking down of the mortar portion of
the concrete. Although some of the coarse aggregates were com-
posed either of very soft or friable pieces, or showed unsoundness
by the sodium sulphate test, the concretes in which these materials
were used were, in general, just as frost-resistant as concrete con-
taining coarse aggregate of known durability. This applied to
both the 1:2:4 and the I: i^: 3 mixtures, although a study of
the data shows in almost all cases greater resistance in the i: i|: 3
mixes. This is due, no doubt, to the fact that in the richer mixtures
the aggregates were incorporated in a paste having a considerably
lower water-cement ratio, with consequently increased resistance
to frost action.

It should be appreciated that these tests were not extensive
enough to warrant drawing definite conclusions. It is believed,
however, that certain trends have been indicated with sufficient